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The management of any condition may be improved if the cause is known. In cancer some cells become parasites on other tissues, becoming non-responsive to the usual host control, increasing their capacity to move between other cells and losing their contact inhibition. It is not known why this happens, but a number of features are associated with the earlier stages of these changes and in this paper the aetiological factors of gynaecological cancers are considered.
Methods of data collection Much information about cancer and its causes has, in the past, come from series of cases collected by individual surgeons or groups of therapists working in single hospitals. To this has been added a mass of information gathered by pathologists working on the tissues excised at surgery or on post-mortem material. More recently, hospital-based series of biochemical and immunological data have been accumulated. All these data were, however, on an individual basis and, until the 1940s, were collected from one centre at a time. Whilst the quality of the work was often extremely high, the numbers were small and the criteria of description differed from one centre to another.
In the last forty years, emphasis has turned from centre-collected series to national datacollection systems. At first, these were based only on death certificates giving mortality rates, but more recently cancer registration schemes have developed, which give the number of patients diagnosed as having certain cancers, from which incidence rates can be calculated. Whilst these schemes provide large numbers of patients, in the early days, the data were often not clearly defined. For example, the International Classification of Disease in 1946 grouped all cancers of the uterus under one heading and did not differentiate carcinoma of the cervix from that of the endometrium. Kessler (1974) found that in the data from the USA in the mid-1960s, a third of all cancers of the uterus was labelled 'unspecified', a large proportion of which included carcinoma of the cervix. Nationally-collected information may be of value when comparing one country with another. Some clarification of aetiology of gynaecological cancers will probably come from identifying the differences between national rates and then trying to pinpoint differences in cultural or biological environments. Table I shows, for several countries, the average annual incidence per hundred thousand women of the three commonest gynaecological cancers compared with other common cancers found in women -those of the colon, stomach and breast. In some countries, such as Jamaica and Nigeria, carcinoma of the cervix is the commonest cancer of all amongst women; in Germany, it is reported as the second commonest cancer after that of the breast; while in The United Kingdom and Norway it is less common than carcinoma of the breast, the stomach or the colon. Further, among the gynaecological cancers themselves the pattern differs. In some Western countries, the incidence of carcinoma of the endometrium is just lower than that of the cervix and ovary, but in Jamaica, the incidences of carcinoma of the ovary and endometrium do not approach anything like that of cervical neoplasia. Part of the reason for this may lie in differences in demographic patterns.
Another field for study on the incidence of cancer in population groups concerns the changes which occur when people move from one country to another. In Japan there is a low incidence of carcinoma of the ovary -in the order of 20 per 100000 women a year. However, when the Japanese move to other societies, the incidence of cancer of the ovary rises rapidly. The second generation of Japanese who emigrated to the United States appeared to have an incidence of ovarian cancer almost equal to that of the endogenous population (about 120per 100000), thus implying the influence of some local environmental factor, either in the way of life or the diet of the women in their new community (Buell & Dunn 1965) .
In addition to statutorily collected information about cancer, in the last 25 years data have been collected in epidemiological case-control studies, often from many centres which aim to explore aetiological factors. Certain suspect factors are compared in women who have developed cancer and in control women without the disease. The studies may be retrospective or prospective; in the former, women who have been diagnosed as having cancer are assessed against a group of control women who have not. The observer tries to match the two groups for characteristics such as age and may well provide several controls for each cancer patient. However, he can only allow for those variants of which he knows and deliberately chooses, so the statistical balancing of cases with controls might cover up many unknown features. Further, there could be bias in both the patients who are selected by the observer to join the cancer group or by the woman's self-selection to join that group. Those wit6 cancer may have many characteristics which are not shared with the control group. A less biased, but more difficult and expensive method, is the prospective total population study where a large group of women is tested for the suspect factor and then followed for a number of years. Large numbers of women need to be screened to yield sufficient cases of cancer; those who develop the disease provide the cases, and those who do not, act as the controls. This helps to eliminate bias and to balance the variables.
Extent of gynaecological cancer
The amount of gynaecological cancer in a population is commonly expressed in one of two ways: the first is an incidence rate. This depends upon the reporting of newly diagnosed cases. In some countries there is a national data collecting system, in others it may be limited to particular regions. In the United Kingdom there is a system of regional registers from which data are pooled to give national information on incidence.
The second method of measuring the extent of cancer is death rates. These depend upon death certification and in some countries are likely to be more complete than the incidence data. They will not include cases where a patient has died from a non-malignant condition and the cancer is not known or is omitted from the death certificate. In some cancers the cure rate is so poor that the incidence rate and the death rate are similar (e.g. ovarian malignancies). However, with advances in treatment the cure rates of other cancers are now improving so that the gap between incidence and death widens and the rates bear only a fragmentary relation to each other. Figure 1 shows that in the Birmingham area of the United Kingdom, the incidence of carcinoma of the cervix, endometrium and ovary are close to each other and greatly outweigh the other genital cancers. However, since the cure rate of cancer of the ovary is much lower than that of other malignancies, a ranking order of death rates is very different ( Table 2 ). Here the ratio of incidence to death is best for endometrial cancer (2.2 :1 ), a little worse for cervical malignancy (1.7 : 1) and poor for ovarian carcinoma (1.1 : 1). 
Carcinoma of the vulva
This is most commonly a squamous cell carcinoma, although the glandular elements of the vulva can produce a few adenocarcinomata of this region.
Age: The mean age of incidence of vulval cancer is 60 years, with 75% of cases in women over 50. Like all late diseases this may be for one of several reasons: that there is a long induction period; that repeated carcinogenic stimulation is required to produce the clinical disease; that the carcinogen acts only on aging cells; or that exposure to the carcinogen only happens late in life.
Social class:
There is an increased risk of developing carcinoma of the vulva with decreasing social class. This may reflect the altered parity patterns between the social classes, or different toilet habit leading to a decrease in cleanliness of the genital region.
Venereal disease: This has always been said to be associated with vulval cancer, but the data are mostly descriptive and there are few epidemiologically sound studies on this.
Cigarette smoking: An association has been found between tobacco smoking and carcinoma of the vulva. Tokuhata (1976) showed an increased risk index of2:1 for women who smoked more than 20 cigarettes a day, compared with non-smokers. Whilst this might reflect other habits of those who smoke or of their social class (i.e. these are covariants of cigarette smoking), Tokuhata postulated the secretion of carcinogens in the urine and their subsequent contamination of the vulva.
Carcinoma of the vagina Primary carcinoma of the vagina is a rare condition, but is of especial interest because of work reported in the last ten years. The carcinoma is almost always squamous cell epithelial, for that tissue normally lines the adult vagina. The lining proceeds uninterruptedly from the vulva, up the vagina, across the fornices and on the surface of the cervix, meeting the columnar epithelium which comes from the cervical canal at the transitional zone. In consequence, the ectocervix and the vagina are lined by tissues with a common histology and embryology; they are subjected to the same environmental, chemical and bacteriological stresses and suffer from the same trauma. In consequence, it is not surprising that most squamous cell carcinomas of the vagina arise in association with similar factors as those of carcinoma of the cervix, which will be discussed later. Different from these is the rarer condition of adenosis of the vagina which may go on to clear cell adenocarcinoma. Here glandular elements, ectopically sited in the vagina, undergo hyperplasia and later maybe malignancy. In the fetus, the vagina is lined by columnar epithelium which, during the months of intrauterine life, retreats up the vagina so that by the time the baby is born, the transitional zone between the squamous and columnar epithelium is on the cervix in 70% of cases. When the child is two years old, this zone is usually at the edge of the cervical canal, but if anything were to stop this retreat, there would be areas of columnar epithelium left in the vagina or on the ectocervix. These could respond differently from the stronger squamous epithelium to any biochemical, bacteriological and mechanical insults which the vagina receives. Herbst & Scully (1970) reported from the Massachusetts General Hospital that up to 1963 there had only been one case of clear cell carcinoma out of the 68 cases of primary carcinoma of the vagina reported, the rest being squamous cell cancer. However, in the following two years, 6 more cases of this condition were seen. By careful sifting, he found that all but one of these young people had been exposed to diethylstilbestrol as a fetus in their mother's uterus, the oestrogen having been given to prevent spontaneous abortion. Herbst et al. (1972) subsequently found many more women with, aden osis of the vagina after such hormone exposure. It is probable that between half a million and a million pregnant women in the USA were thus treated 20 to 30 years ago. The incidence of exposure varies in different countries; in the United Kingdom a survey reported by Tindall (1976) found 7500 women who, as fetuses, had been exposed to diethylstilbestrol and another 4500 who had received other oestrogens. At that time there were no cases of clear cell adenocarcinoma reported, but since then there have been 3 cases described in the United Kingdom, the first being reported by Monaghan & Sirisena (1978) from Gateshead.
In addition, Herbst has shown that the apparently normal epithelium of girls who had been exposed to diethylstilbestrol in utero was different from that of unexposed women. He found that in over 50% there was a positive Schiller's test and that response was related to the stage of gestation when exposure to the oestrogen occurred. If it had occurred before the eighth week of pregnancy, 73% of girls had some change. The incidence gradually receded so that after the seventeenth week of gestation, only 7% of girls were so affected. Stafl et al. (1974) examined over 28000 girls who had diethylstilbestrol exposure in uteroand found in 8% there was an atypical transformation zone while in 10% of these dysplasia was demonstrated. By extrapolation of such data one might expect 7500 women with clear cell adenocarcinoma to be found in America, but so far less than 400 have been diagnosed. It could be that this condition is dose-related and that many of the women had a much lower dose than did those who have shown the changes so far. This may also account in part for the differences seen internationally, for generally the dose of diethylstilbestrol given in the United Kingdom was very much less than that used in America.
As well as the problems of adenocarcinoma, a larger worry may be that of inducing squamous cell changes. Shepperd et al. (1979) reported the first case in the United Kingdom of carcinoma in situ of the cervix in a girl of 23 who had been exposed to diethylstilbestrol in utero, while several cases have been reported in America. Any girl who reports with a history of intrauterine exposure to oestrogens should be followed carefully for many years. As a minimum, clinical examination and both a cervical and a vaginal smear should be made yearly, and colposcopy should be performed even if it means referral to a regional centre.
Carcinoma of the cervix Since Domenico Rigoni-Stern, a lecturer at the University of Padua, commented in 1842 that carcinoma of the cervix was rare in a certain order of nuns, aetiological hypotheses have focused on either the having of babies or its precursor, sexual intercourse. Either event might pass on some factor which leads to subsequent malignant change of the cervix.
Age: The incidence of invasive cancer of the cervix reaches a maximum in the 50-59 year old group, while the maximum incidence of in situ lesions is found in women 20 years younger ( Figure 2 ).
There is a correlation with decreasing social class (Table 3) ; moreover, inside each social class level there is a variation in the incidence of carcinoma of the cervix. It would appear that the wives of those men who have itinerent occupations that keep them away from the home seem to have a higher incidence of carcinoma of the cervix (Beral 1974). Further. support for this trend of incidence with social class is shown in the geographical spread of the standardized mortality rate. Figure 3 shows the rates to increase from the south east to the north west of England and Wales, a trend that fits well with social class distribution changes.
Race: This factor is being examined carefully in many countries. Table I shows however, its incidence is much lower. In the USA, where white and black races live alongside each other, the incidence in New York City per 100000 women was 3.6 for the Jewish, 13.5 for the white non-Jewish, 47.8 for the negresses and 97.6 for the Puerto Ricans (Haenszel & Hillhouse 1959) .
Douching: This is a toilet habit in some countries and certain age groups which has been blamed as a causative factor of carcinoma of the cervix. Graham & Schotz (1979) compared women who had carcinoma of the cervix with 1265 controls and found a risk index of 2: I in those who had douched once a week or more. The important factor here may be the douching itself, or that douching may be done more often by those who have more frequent intercourse or varied partners.
Intercourse: Early sexual intercourse is often implicated in carcinoma of the cervix. In one study, 45% of women with carcinoma of the cervix admitted sexual intercourse before the age of 20 compared with 24% of matched controls (Lombard & Potter 1950) . This, of course, assumes that these early intercourses are well remembered. Other studies have also shown correlation with both more frequent activity and with the numbers of partners (Rotkin 1967) .
There are many aspects of intercourse which might be associated with subsequent development of carcinoma of the cervix. The obvious traumatic and psychological changes are difficult to measure, as would be the temporary hormonal surges which are transient and changing. Those aetiological factors of cervical cancer which are associated with intercourse are grouped together in the next five sections. Male circumcision: The low incidence of carcinoma of the cervix among Jewish women used to be associated with the high rate of circumcision in their partners; however, orthodox religious laws involve the Jewish woman in many other constraints than these. For example, no intercourse occurs during pregnancy, menstrual bleeding or for seven days afterwards. It is probable that such women start intercourse later in life and have fewer partners. Their vaginal hygiene is much stricter than that of other races and a varying incidence rate of carcinoma of the cervix can be found matched against a scale of orthodoxy within the Jewish race.
Other confounding features must be borne in mind. Most studies have looked at the circumcision of the husband rather than that of any partners. This might not be pertinent in strictly faithful women, but in those at higher risk it could be an important feature. Secondly, many women do not know whether their partner is circumcised. This seems an anatomical improbability but women are not always so thorough in their clinical examination at times of high stress. Rotkin (1973) concluded from a wide review of the evidence that there was little likelihood that non-circumcision increases the risk of carcinoma of the cervix to any extent.
Smegma:
The association of carcinoma of the cervix with smegma started from the wen known information that the uncircumcised male has a higher rate of carcinoma of the penis. From here, Martinez (1969) has shown an association between men with carcinoma of the penis and a higher incidence of carcinoma of the cervix in their wives or partners. Animal work has shown that smegma was carcinogenic to the skin, but in the mouse and rat it is not so in the oviduct or vaginal tissues. On the whole, smegma is no longer considered a major carcinogenic agent of cervical cancer in the human.
Infection: In their time, the spirochete and trichomonas have been considered to be putative cervical carcinogens; more recently attention has been turned to a series of viruses which have been shown to be associated with malignancy in human tissues. Papilloma virus, cytomegalic virus, microplasma, chlamydia and herpes genitalis virus Type II (HSV II) have an been associated with malignancy in other sites. The last of these, HSV II, fits the carcinogenic mould well. It is commonly associated with tumours elsewhere in the body such as the nasopharynx. It can be shown in vitro to produce morphological changes in the vaginal cells of both the hamster and the human. In vivo there is a gradient of HSV II antigen levels from high levels in women with a frank carcinoma of the cervix, through those with carcinoma-insitu and dysplasia of the ectocervix, to the low antigen levels in women with no changes in the cervix. Further, a higher titre of neutralizing bodies to HSV II antigen are found in women with carcinoma of the cervix than in normal controls and again a biological gradient exists through carcinoma of the cervix, carcinoma-in-situ and the normal. After conization to remove carcinoma-in-situ the titre of neutralizing HSV II antibodies has been found to drop. However, it must be pointed out that the patterns of both HSV II (and its antibodies) and that of carcinoma ofthe cervix might arise commonly from a pattern of sexual behaviour, so that the virus becomes a covariant of sexual intercourse and not a cause of carcinoma of the cervix.
This sort of problem is hard to sort out, but may be taken as an example of where a prospective trial might help. Kessler (1974) outlined an investigation which would set up a cohort of women to determine the effect of HSV II on a population. This should be done in one geographical area with about 10000 women of the same race. The women invited to join should all be clinically free from HSV II, have negative swabs, be serologically negative to the antibody and be shown to have normal cervical cytology. The duration of the trial would depend upon the age of the population. For example, if the starting age were between 20 and 24, one might expect 60 cases of carcinoma-in-situ in 10 years; however, if the population was 30-34 years at the beginning, the same number of cases would occur in about half the time, but it would be much harder in this age group to find sufficient who were serologically negative at the beginning of the study. A joining interview would determine the social and biological background of each woman including sexual intercourse patterns, marriage and social class background. Thence all women would be followed each year with interviews and a check of serology and cervical cytology. The onset of histological change in the cervix could be associated with changes in serology and any alterations of social and sexual behaviour. This sort of trial would be a massive undertaking, but would help sort out this hypothesis in an acceptable way.
Sperm. ' The addition of new and extra nuclear material can affect the metabolism of cells extensively. Obviously, one of the richer sources of nuclear substance is in the head of the sperm, but these do not usually penetrate normal epithelial cells like those which cover the cervix. However, in vitro work in other species shows that radioactive tagged sperm can enter damaged epithelial cells of the oviduct, while in the human sperms they have been seen to penetrate cervical cells if dysplasia is present. However, it may not be the nuclear tissue in the sperm head itself, but substances on the surface of the spenn. Histones are present here in large numbers; as evolution proceeds, the lysine histones are replaced by the arginine histones which are capable of packing more genetic material into a molecule of the same size. Sperms arriving on the surface of the cervix break up and release protein which, at a stage of active differentiation, repair or regeneration, cervical cells could pick up. Alternatively, it might be that the surface polyamines spermine and spennide could perform in a similar way.
Whatever the exact mechanism, it would seem that there are some men who are more likely to introduce a protein substance which may be the precursor of carcinoma of the cervix in women with whom they have sexual intercourse, if this happens to be at an appropriate time of cell division. The various carcinogenic stimuli on the surface of the cervical epithelium can cause condensation and cross-linking of DNA on the surface of degenerating unstable cells. The necessary potential of these changes of the transformation zone is increased greatly at both adolescence and after pregnancy. These sensitive phases may last for a few hours only, but should intercourse be at these times, it may tip the balance. Such a hypothesis implies that some men could be at greater risk of inducing cervical cancer in women with whom they have intercourse at certain times. Kessler (1974) is currently performing a study in which he is examining the incidence of carcinoma of the cervix in the partners of men who have previously had wives with carcinoma of the cervix. The observed number of cases is more than three times the expected number.
Venereal disease: The incidence rate can be related to that ofcarcinoma ofthe cervix. In Figure   4 , the data of Beral (1974) show the incidence of gonorrhoea related to that of carcinoma of the cervix in birth group cohorts, allowing a 20-year gap which would have to occur between birth and intercourse. However, the bacteria or virus that causes the infection might not be the carcinogen, but rather the fact that a person who catches venereal disease is more likely to be one who has intercourse with many partners.
The implications of all these features of aetiology are that intercourse at a critical time may allow changes to take place which could lead to carcinoma. Thus the direct aetiological events are (I) the appropriate sexual contact; (2) the critical time of intercourse when cervical tissue is receptive. The rest are indirect events such as frequent partners and an early sexual life which allow more chances of meeting a man who has a spermatic or virus factor. Possibly the barrier methods of contraception used to offer some prevention from this aspect of causation of carcinoma of the cervix (Rotkin 1973) ; conversely, the newer hormonal and intrauterine methods allow sperm or virus-cervix contact and may be associated with an increased risk (Stern et al. 1977 ).
Carcinoma of the endometrium
Carcinoma of the endometrium is a slow-growing cancer; while its incidence rate may be high, its death rate is low. The aetiological background of this cancer includes several causative factors which are often postulated, but on critical examination are less strongly associated.
Age: The incidence is low before 40 years, rises sharply until 55 and then declines slightly. Because many women in this age group have a hysterectomy (and therefore cannot develop endometrial cancer), a replot of those still with uteri is shown ( Figure 5 ) but this does not change the shape of the curve. Parity: In some studies a relative risk index of between two and three is found between the nulliparous and the parous (Elwood et al. 1977) . There is also a gradient of risk with the number of children born, increasing parity seeming to offer some protection, but this is not associated with the age at which the first child was born. In this, carcinoma of the endometrium differs from carcinoma of the breast, another female tumour with strong hormone associations.
Social class: Unlike cervical cancer, there is no strong relationship between endometrial cancer and social class in the United Kingdom (Fox & Sen 1970) .
Obesity: The increased risk index of obesity varies greatly in different studies and only seems to be significant in the very fat, or if the patient is over 60 years old.
Hypertension and diabetes:
These have long been quoted as having significant associations with carcinoma of the endometrium, but many studies have shown this not to be so.
Duration of ovulation:
This could be an important feature, but is hard to associate precisely. Early menarche has been associated with carcinoma of the endometrium as has later menopause (MacMahon et al. 1973 ), but the latter might well be a feature of hyperplasia of the endometrium. Endometrial hyperplasia appears in one of two forms -cystic glandular hyperplasia and atypical adenomata hyperplasia. The two are unrelated and may even exist in the same uterus at the same time. Cystic glandular hyperplasia is usually generalized, whereas atypical adenomatous hyperplasia is commonly localized in specific areas. There is no transitional stage from one to the other and it is generally considered that cystic hyperplasia has a low rate of progression to malignancy (0.03% of the cases only) whilst between 10%and 20% of cases of all atypical adenomatous hyperplasia develop endometrial cancer. There is a risk gradient: progression to malignancy occurs in 15% of those with mild atypical adenomatous hyperplasia, in 25% of those with moderate degrees of the condition, and in 45% of women with severe disease.
Previous irradiation: Radiotherapy is not now used so commonly for benign conditions, but twenty years ago it was not unusual to induce a radium menopause for dysfunctional uterine bleeding if hysterectomy was contraindicated for some reason. Gusberg & Kaplan (1963) showed a strong relationship between such therapy and subsequent endometrial cancer.
Place of oestrogens:
Endogenous oestrogen production has long been associated with hyperplasia of the endometrium and so, by extrapolation, with carcinoma of the ovary also. Carcinoma of the endometrium has been found in women with ovarian hilar cell carcinomas in 4-28% of cases -much more than a chance association. It could be that both malignancies are related to a common factor or it may be that the increased oestrogen produced by the first influences the second. Other hyperoestrogen conditions have been examined. Fibroids are sometimes associated with endometrial malignancy, but as with the Stein-Leventhal syndrome there is no strong evidence of this (Fox & Sen 1970) . There are changes in the types and relative amounts of oestrogen metabolized in the body as the years go by. Oestrone, the presence of which is causally related more frequently to malignancy than oestradiol (MacDonald & Siiteri 1974) , comes from androstenedione which is produced by the adrenal and metabolized into oestrone in the fat and skin; oestradiol is produced by the ovary. As a woman passes through her reproductive life, much oestradiol is produced while oestrone metabolism stays steady. After the menopause, ovarian function is depressed and so oestrone becomes relatively more abundant. Experimental studies show oestrone to be the most carcinogenic of the oestrogens. Oestriol, a biologically weaker oestrogen is anabolized in the human mostly during pregnancy. It is important in this context, for it protects against the carcinogenic action of oestrone by being taken up and so blocking common oestrogen receptors. This could be one of the explanations of the relative protection offered by pregnancy against carcinoma of the endometrium. There is also some evidence for a relative increased oestrone production in those with endometrial cancer, for the ratio of oestrone to oestradiol in women who have no evidence of malignancy is 0.6: I while that for those with carcinoma is 1.2: I, a doubling of the ratio.
Exogenous oestrogens are now used more in hormone replacement therapy (HRT) for women with menopausal symptoms. They have been associated with an increased incidence of carcinoma of the endometrium. The Johns Hopkins' study (Rosenwaks et al. 1979) showed that in 46 hypogonadal women who had received oestrogens for many years, there was an increased rate in abnormality of the endometrium where more than 2500 mg of oestrogen was given over four years. However, this was not a very physiological study, for such women had abnormal genital tracts, often with abnormal chromosomes and their hormone backgrounds may well have been different. Retrospective studies on women who have received exogenous oestrogens in the latter part of life have indicated an increasing incidence of carcinoma of the endometrium over matched controls who had no oestrogen therapy. The South California study (Mack et al. 1976) showed that for all women receiving oestrogens, the risk index was 8: lover controls (95% confidence interval 3.5-18.1). For the conjugated oestrogens it was a lower level of 5.6:1 (95% confidence interval 2.8-11.1). Similar figures were found in the next Johns Hopkins' study (Antunes et al. 1979) which was a case controlled analysis. For all oestrogens, the increased risk was 6: 1, for conjugated oestrogens it was 4.3 :I and for diethylstilbestrol it was 9:1.
Many postulate that the relationship between HRT and the disease is spurious. Cancer may be more readily diagnosed in those who are attending for therapy. The pathological diagnosis may be incorrect, for the oestrogen-induced hyperplasia might be overdiagnosed as malignancy. It has even been suggested that the HRT was being given to women whose symptoms were due to early endometrial cancer rather than inducing the changes. The paper of Antunes et al. (1979) went some way to contradicting this and there probably is a real risk in the use of unopposed, continuous oestrogens. Randomized controlled trials are difficult to start. but prospectively collected data might be more valid.
Sturdee et al. (1978) showed that un,opposed oestrogens were associated with 12 out of 98 women developing hyperplasia, while in those on oestrogen/progesterone combinations there were only 3 such cases in 138 women. This is not malignancy, but one supposes that hyperplasia has a strong causal relationship with the cancer. The same comment applies to the study of Whitehead et 01.(1977) , who showed in a prospective randomized trial that a much greater number of patients on high doses of cyclical oestrogens developed hyperplasia than did those on low doses (44% compared with 13%). The addition of progesterone seemed to offer some protection.
There is no obvious single factor in the aetiology of carcinoma of the endometrium, but it would seem that background hormone changes as in HRT affect the tissues, particularly unopposed, exogenous oestrogen stimulation of the endometrium.
Carcinoma of the Fallopian tube
This is a very rare tumour; it is included here not only for completeness, but also to underline a basic aetiological puzzle. Why should different zones of the Miillerian tube have different susceptibilities to carcinogens? The endometrium and cervix are frequent areas of malignancy and they have the same embryological organ as the Fallopian tube. Perhaps the evolution of different epithelial lining cells is important. Possibly, any carcinogens ascending the genital tract from the external environment are moved faster in the Fallopian tube because of the action of the cilia and muscle peristalsis; the flow of surface fluid through the tube is relatively faster than elsewhere in the genital tract. In addition, carcinomatous changes may be found more often in structures that undergo phsyiological extremes of change than those that are more quiescent. The body of the uterus has monthly cyclical changes in which hormonal and histological alterations are great. The cervix is exposed to many external factors in the vagina while both parts of the uterus are greatly changed by pregnancy and delivery. The Fallopian tubes are more protected and do not take part so greatly in these events.
Examination of the factors associated with the few cases of Fallopian tube carcinoma seem to show it spread throughout many age groups in the latter half of life. There may be a weak association with low parity but there are no real relationships with menstruation, infection in the pelvis or fibroids.
Carcinoma of the ovary Carcinoma of the ovary is a mixed group of malignancies which, although sited in one organ, bear little relationship to each other. In consequence, there is a heterogenicity of accounts of incidence and variable response rates to treatment depending on the population treated. It is rather like taking all the tumours of the head and lumping them together -such tumours may arise from the eyes, ears, meninges, blood vessels or cells of the cortex; they are distinguished and classified so that they can be discussed separately when considered in management. Those in the ovary are usually grouped together and histological classifications are often not analysed when considering incidence or cure rates. This has hampered investigation by grouping together disparate tumours, each one of which may have different hormone and other carcinogenic aetiological features.
Whilst ovarian cancer occurs throughout the world, its incidence is very variable (Table I ). In Sweden, it occurs in 13.1 per 100000, whilst in Japan and Singapore it is as low as 2.2 per \00000. However, among the women of Japanese origin who have moved from the islands of Japan to the West coast of America, the rate of carcinoma of the ovary has increased rapidly inside one generation. Some epidemiological clues may be found if the life style or diet of women moving to America is examined. In the United Kingdom over 4000 women die each year from this cancer, and the reported death rate has increased steadily this century, still rising in the older women. It has the highest death rate of all gynaecological cancers.
Age: The incidence of all ovarian tumours generally increases with age, but there is an acceleration of the numbers of benign tumours in the forties whilst malignant tumours show a steady increase from the fifties (Figure 6 ). Parity: There may be a factor of depressed or limited fertility which also increases the risk of carcinoma of the ovary. For example, it is rarer amongst negro races where fertility is less controlled. South African blacks have an incidence of 38 per 100000, whilst in Nigeria, where contraception is being more widely used, the incidence is 88 per 100000. Ovarian cancer seems to be at a high incidence in the unmarried and in those women who are married but do not have children. Continuing unlimited ovulation involves the ovarian surface in repeated change with no rest. Beral et al. (1978) , using standardized cohort mortality rates, have shown that the incidence is higher amongst those with lower family size (Figure 7) , implying a future increase. But if oral contraceptives protect the ovary by giving it rest periods from 'ovulation, it may be that the. wider use of combined oral contraceptives, the only contraceptive method that suppresses ovulation, might be associated with a reduction in carcinoma of the ovary in later life. Casagrande et al. (1979) , in a case controlled study, found a protective effect of oral contraception which was of the same degree as pregnancy. To some extent intepretation of this could be complicated by a shirt in the later menopause of women in the Western world which could lead to a longer action of the surface epithelium and so increase the risk.
Social class: Variations do occur: in the UK the mortality in class I is almost twice (1.7: I) that in social class V among married women aged 35 to 65 years. A similar finding is shown in the high incidence rates of ovarian cancer in the upper social classes in New York City (Wynder et al. 1969) . Some have suggested this to be due to the better diagnostic facilities taken up by the higher social classes, where death is thus more correctly attributed.
Familial: There is a certain degree of family grouping of ovarian cancer, but this seems to be mostly in association with unusual syndromes like the Peutz-Jegher syndrome where intestinal polyposis and oral adenomata occur with ovarian tumours. Harvald & Hauge (1963) followed up a careful series of 1038 pairs of identical twins in the Danish Twin Study. Thirtyone of the women had developed ovarian carcinoma but only one of their twins has developed a similar lesion. The familial tendency may be considered fairly weak compared with the environmental upbringing of the woman, particularly her reproductive life.
Previous pelvic surgery: Hysterectomy does not seem to increase the incidence of carcinoma of the conserved ovary. Rates of about 2 women per thousand have been found in women after hysterectomy, which seems to be no greater than the background data (Randall 1963) . Unilateral oophorectomy probably also has no effect, but Randall considered there to be a slight increase in carcinoma of the remaining ovary after such an operation.
Breast tumours: Schoenberg et al. (1967) showed a 50% excess of ovarian cancer if breast cancer is present, while Shoffenfeld & Berg (1971) found twice the incidence of carcinoma of the ovary if a breast cancer had occurred previously. Wynder et al. (1969) were amongst the first to draw attention to an association between carcinoma of the uterus, the ovary and the breast -three hormone dependent areas -and there might be a common aetiological feature to all three.
Other diseases: There seems to be a slightly increased risk of carcinoma of the ovary in women with thyroid disease (Berggren 1964 ). An interesting association has been found by Newhouse et al. (1972) in relation to mumps. In a controlled study of carcinoma of the ovary, mumps parotitis was found to be much more common in the past history of control patients. It might be that some resistance to mumps renders the patient susceptible to carcinoma of the ovary or, in reverse, that mumps in childhood protects against carcinoma of the ovary, possibly having produced some effect on the ovary so that women do not ovulate so readily afterwards. Newhouse et al. (1972) also reported a higher rate of other infectious diseases among controls, so there might be a confounding variable like the number of siblings in the same household during childhood. Speert (1952) has shown that there is no increase in carcinoma of the ovary in women submitted to radiotherapy of the pelvis for other reasons.
Particles: The place of particulate matter in the aetiology of carcinoma of the ovary has been re-examined in the last decade. The known correlation of asbestos particles with carcinoma in other parts of the perinatal cavity has been extrapolated to the ovary. Keal (1960) showed an increase in carcinoma of the ovary in women who worked in asbestos-contaminated industries, whilst Viamna & Polan (1978) showed a ten-fold increase in the incidence of mesotheliomata in general in the wives of men who worked in the asbestos industry.
From asbestos the search led to talc. The particles are of similar structure and often found in the same geological areas. Until 1973 many talc powders contained as much as 14% asbestos particles, for the two are physically similar. Talc particles have been found embedded in ovarian tumours, but also in normal pelvic organs. Surgeons doing tubal surgery wash the talc off their gloves for they know of its irritating effects on the peritoneum. Talc particles can pass up through the cervix and uterus, along the Fallopian tube and deposit themselves at the ovary, so altering the responsiveness of the cells and allowing autonomous proliferation. Women are exposed to talc as a basic constituent of dusting powders and of some of the deodorants used commonly in the genital region. Further, until recently, condoms and contraceptive diaphragms were often stored in talc and so this was another source of contamination of the genital tract.
The association of talc with carcinoma of the ovary would fit in time, for women use more talc after puberty and through the reproductive years. Allowing for a latent period, this could account for the increase in carcinoma of the ovary seen in later years of life. However, many malignancies have such a time pattern and this is by no means conclusive. Another corroborating feature is that ovarian tumours are commonly bilateral, as would be expected from the effects of an external ascending carcinogen. Further, if the genital tract is occluded, no talc arrives at the ovary; there is a lower incidence of carcinoma of the ovary in those who are frequently pregnant or have fertility problems. Newhouse et al. (1977) have reported a prospective study in women who work in a talc factory where the dust is prevalent, surrounding the body. They have reported no health hazard so far, but the study needs another ten years' observation. This is an interesting field and might explain such epidemiological mysteries as the Japanese who moved to the West coast of America. It may be that they also changed their toilet habits with an increase in the use of talc powders.
Conclusions
There is a common thread that runs throughout the aetiology of female genital tract tumours -man's intrusion on the organs concerned. In the vulva, an increase of carcinoma was noticed to be associated with tobacco smoking; in the vagina, the exposure to intrauterine oestrogen; at the cervix, sperm might be a feature; whilst in the endometrium exogenous oestrogens are implicated. In the ovary, the use of talc might be important, but voluntary restriction of fertility seems more so. The man-made factors related to carcinoma of the female genital tract may provide clues which will unlock the puzzle.
